Signaling cascades mediate astrocyte death induced by zinc.
Zinc overload is known to cause the death of neural cells. Although the activation of extracellular signal-regulated kinase (ERK) and cytosolic phospholipase A(2) (cPLA(2)) have been implicated in zinc-induced astrocyte death, the detailed mechanisms of their activation and upstream regulatory cascades are incompletely understood. Here, we report that protein kinase C (PKC)- and Src-related Ras/Raf/ERK cascades and ERK-associated cPLA(2) participate in astrocyte death caused by ZnCl(2). Sustained exposure to ZnCl(2) caused damage to astrocytes in a time- and concentration-dependent manner. The cell death caused by ZnCl(2) was accompanied by increased reactive oxygen species (ROS) generation, PKC-α membrane association, Src phosphorylation, Ras membrane association, Raf phosphorylation, ERK phosphorylation, and cPLA(2) activation, and decreased protein phosphatase activity. Pharmacological studies revealed that these activations/inactivations all contributed to ZnCl(2)-induced astrocyte death. ROS, such as superoxide, appear to be a key trigger in response to ZnCl(2) treatment in astrocytes because of the attenuations in protein phosphatase inhibition, signaling activation, and cell death by antioxidant treatments. Mechanistic studies had suggested that ROS/PKC-α/Ras/Raf/ERK and ROS/Src/Ras/Raf/ERK were potential signals linking zinc and cPLA(2). These observations indicated that ROS/PKC-α/Ras/Raf/ERK and ROS/Src/Ras/Raf/ERK signaling and cPLA(2) were actively involved in zinc-induced astrocyte damage.